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VEP analyses

The VEP group is very active!

VEP is a working group:
prepare analyses to proceed to Exotic forum for blessing. The details
needs to be solved in the VEP group;

- regular meetings every on-week, Tue 1.30PM, trailer 163-G
- since last time:

2 analyses blessed,  1 just started blessing process
2 new analyses/groups added

                          6 analyses ongoing
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VEP analyses
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Search for Z’ into µµ

Previous searches for Z’ used a template method
to fit the mass spectrum in the hypothesis of an
extra gauge boson.

This analysis uses a matrix element method.

A per-event probability is calculated by
convoluting LO matrix elements with functions
describing the detector resolution (transfer
functions)

Transfer function Simulated muons are
use to calculate Ω

As opposed to template method the ME method uses the
information on the detector resolution event by event (some
events are better measured than other)

where
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Z’ into µµ

4.6fb-1

Blessed May 27
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Search for W’ into νe

In various extension of the SM
extra gauge bosons are predicted

Background:
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W’ into νe: preliminary limit

To Do:

Current limit: 1TeV (D0)
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Search for resonances in multijets

An interesting way to look for new
physics in multijet !

Basic idea: plot M(jjj) vs Sum(PT(jjj)) for all triplets

Sum(PT)

isolate the good triplets

Diagonal Cut

Lots of work since last time:
•Event selection finalized
•Background procedure (njet ≥ 5 jets sample used)
•Top MC discrepancy understood
•Cut optimization based on signal vs background
expectations
•Analysis now focus on gluino production
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Multijets resonances:background

for background?

Fit works!
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Multijets resonances:top
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Multijet resonances: search for
gluinos
Generated RPV gluinos pair produced

Signal/Background optimized using PE for each
gluino mass point+background (from ≥ 5 jets
weighted data) and for various diagonal cuts

Diagonal cut optimized

On track for blessing:
-Expected limits vs mass
-Systematics

Full Status this week
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Search for anomalous events in γ+Jet

Various processes can give rise to anomalous
production of γ+Jet

Various SM processes also contribute!

Event Selection

Jet Selection
This analysis was
previously blessed
with 2 fb-1 of data
Updating now with
5.4fb-1

Searching for an excess (shape
discrepancy) over the background
predictions which will indicate new
physics.
Scan kinematic plots photon ET, invariant
mass of photon and jet/s, missing
transverse energy etc. for an excess.
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Anomalous γ+jet
๏ We have looked at kinematics of photon+>=1 Jet  and photon+>=2 jets events and found perfect

agreements with SM.
๏ So far no evidence of BSM physics.
๏ Update with P26 data, 5.4 fb-1. No unexpected behaviors observed. All background models are well

behaved.
๏ Developed an additional more data-driven method. In this method, photon sideband is reweighted

according to the photon ET to the total background prediction. This reweighted sideband accounts for
the missing NLO effects in the photon MC which directly affects jet  ET, NJet and HT.

๏     This method gives consistent background predictions with the first method.
๏ First attempt of bump hunting is done using simple fit to the data and and a Χ2 test.
๏ Tests are done to better understand MET distribution.
๏ Ready for blessing
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Anomalous jet +γ

Photon ET
Invariant Mass(Photon,

Lead Jet)
photon+>=1 jet

Di-jet Mass

photon+>=1 jet photon+>=2 jets
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Searches for resonances decaying into ZZ

Analysis Strategy:
•Use MZZ < 300 as a control region to measure the ZZ production cross-section
•MZZ > 300: search region

NEW!
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ZZ resonances:status

Careful (re)consideration of several lepton ID cuts 

vs
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ZZ resonances: status

Z→ee cross-section check
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Search for first/second  generation LQ

Simona Rolli (Tufts)
Gabriel Dunn (Tufts/FNAL)
Steania Vitillo (Pisa/FNAL)

Update of the previously published analyses

Selection
 2 leptons  ET > 20 GeV
 2 jets, ET(j1) > 30 GeV, ET(j2) > 15 GeV
 Z Veto (76 < Mµµ < 110) GeV
 Electrons/Jets: ET 

j1(e1) + ET
j2(e2) > 85 GeV

 ( (ET(j1) + ET(j2))2 +  (ET(e1) + ET(e2))2 ) 1/2  > 200 GeV

SM background
Drell-Yan+2jets
Top (dilepton)
QCD/Fakes

Results expected this Summer
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Search for Fermiophobic Higgs
into 4 γ

2DHM-typeI models predict fermiophobic Higgs
The search is conducted in the channel:

The signature is quite clean and straightforward
One important issue is still that of photon selection cuts
Several Selection cuts were tried and rejected
An isolation cut was added instead of DeltaR

Still working on background and fake rate determination
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Conclusions

The VEP group is very active and producing results!!

All the analyses are constantly monitored for updates and
we plan to complete and bless them all by the end of 2010

We welcome more people! There are still interesting topics
that need analyzers! Come and talk to us!
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Feature Presentations

Tingjun Yang - Searches for RS graviton in gamma-gamma

Benjamin Auerbach - Searches for new physics in complex
final states and ttgamma cross-section
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Differences with previous analysis

Several things have changed since the previous analyses

•Ntuple format - we used eN ntuples previously but the package is not maintained
anymore (plus we did the ntuple skimming)

•we are using TopNtuple now

•MC Release - our previous analysis was based on gen5 MC
•We have regenerated the signal samples with 6.1.4mc and recalculated our
signal efficiencie
•We are also using the Top group  W+jets and ttbar samples generated with
6.1.4 (alpgen samples)

•These are the major changes, essentially in the infrastructure
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Results
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Fermiophobic Higgs: background

The number of background events is estimated from the number of jets
faking photons in 4-γ final state. The number of background events is given
by:
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Fermiophobic Higgs:status

1)Fake probability: 

Praw(Ejet
T) = 

Still discrepancies with
previous studies: more
checks in progress


